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REVMR TECHNI CAL NOTE CS-MR-3. 7

CRACK REPAI R METHOD: GROUTI NG
( PORTLAND- CEMENT AND CHEM CAL)

PURPOSE: To provide guidance on use of grouting to repair cracks in concrete.
(NOTE: Before selecting any nethod for repair of cracks, REMR Technical Note
CS-MR-3.1, "Selection of a Crack Repair Method,"” should be reviewed.)

DESCRI PTI ON: This nmet hod consists of cleaning the concrete along the crack
installing injection ports (grout nipples) at intervals astride the crack (to
provide a pressure-tight contact with the injection apparatus), sealing the
crack between the injection ports, flushing the crack to clean it and test the
seal , and then grouting the crack

EQUI PMENT, TOOS, AND PERSONNEL REQUI REMENTS: A concrete drill, a grout in-
jection system a neans of cleaning holes and cracks (usually a water flush),
and normal hand tools are required. A two- or three-man crewis normally re-
quired. Gouting requires personnel with a high degree of skill and
expertise.

APPL| CATIONS AND LIM TATIONS: This nethod can be used to repair cracks that
are dormant, particularly in gravity danms and thick concrete walls. Portland-
cement grout can be used to repair wi de cracks, and chem cal grout can be used
to seal cracks in concrete as narrow as 0.002 in. Gouting (both portl and-
cenment and chemical) can be used successfully in a noist environnent. The

di sadvantage is that grouting requires a high degree of skill and expertise
for satisfactory use. Chemical grouting has the added di sadvantage of high
cost, shelf life considerations, lack of strength, nore stringent safety
precautions, and volunme shrinkage if allowed to dry out.

STEP- BY- STEP PROCEDURE

a. Cl ean the concrete along the crack

b. Seal the surface. Surface cracks should be sealed to keep the
grout fromleaking out before it has set. Were the crack face

cannot be reached, but where there is backfill, or where a sl ab-
ongrade is being repaired, the backfill material or subbase
material is often an adequate seal. Nunerous materials and

techni ques may be used to seal surface cracks dependi ng on crack
size and the grouting pressure to be used. For |ow grouting
pressures, a good strong water-resistant tape may be sufficient,
whereas for high pressures, an epoxy seal using the routing and
seal i ng net hod (REMR Techni cal Note CS-MR-3.2) may be
appropriate. Normally a cenent paint or grout seal is used.

C. Install the entry ports. Three nethods are in general use:
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1. Drilled holes--fittings inserted. Historically, this nethod
was the first to be used, and is often used in conjunction

wi th V-grooving of the cracks. The nethod entails drilling
a hole into the crack, approximately 3/4 in. in dianeter and
1/2 to | in. below the apex of the V-grooved section, into

which a fitting such as a pipe nipple or tire valve stemis
bonded. A vacuum chuck and bit are useful in preventing the
cracks from being plugged with drilling dust.

2. Bonded flush fitting. Wen the cracks are not V-grooved, a
met hod frequently used to provide an entry port is to bond a
fitting flush with the concrete face over the crack. This
flush fitting has a hat-like cross section with an openi ng
at the top for the grout to enter

3. Interruption in seal. Another neans of providing entry is
to omt the seal froma portion of the crack. This method
can be used when special gasket devices are avail abl e that
cover the unsealed portion of the crack and allow injection
of the grout directly into the crack w thout | eaking.

d. Flush the crack. Wen the crack has been sealed, it is flushed
wth water to clean it and test the seal for | eaks.

e. M x the grout. Portland-cenment grout mxtures may vary in vol u-
metric proportion fromone part cenment and five parts water to
one part cenment and one part water. The water-cenent ratio
shoul d be kept as |low as practical to maximze strength and
m ni m ze shrinkage. Chemical grouts consist of solutions of two
or nore chemicals that react to forma gel or a solid
precipitate. A variety of mechanical mxers are available for
m xi ng grout as described in Engi neer Manual 1110-2--3506.

f. I nject the grout:

1. For small vol unmes, a manual injection gun may be used; for
| arger vol umes, a punp should be used. The pressure used
for injection nust be carefully selected based on grout
properties, crack characteristics, and structural integrity
of the nmediumto be grouted.

2. If the crack is vertical, the injection process shoul d begin
wi th punping grout into the entry port at the | owest
el evation until the grout |evel reaches the entry port
above. The lower injection port is then capped, and the
process is repeated at successively higher ports until the
crack has been conpletely filled and all ports have been
capped.

3. For horizontal cracks, injection should proceed fromone end
of the crack to the other in the sane manner. The crack is
full if the pressure can be maintained. |If the pressure
cannot be maintained, the grout is still flowing into
unfilled portions or |eaking out of the crack
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ENVI RONVENTAL CONSI DERATI ONS:  Reasonabl e cauti on shoul d gui de the
preparation, repair, and cleanup phases of any crack repair activities

i nvol ving potentially hazardous and toxic chem cal substances. Manufacturer's
recomendati ons to protect occupational health and environmental quality

shoul d be carefully followed. |In instances where the effects of a chemical
subst ance on occupational health or environnmental quality are unknown,

chem cal substances should be treated as potentially hazardous and toxic
materi al s.
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